PCT

Wul!D INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 7 :

C04B 7/36, E21B 43/16 Al

(11) International Publication Number:

(43) International Publication Date:

WO 00/34198

15 June 2000 (15.06.00)

(21) International Application Number: PCT/IB99/01843

(22) International Filing Date: 19 November 1999 (19.11.99)

(30) Priority Data:

9810320 7 December 1998 (07.12.98) MX

(71) Applicant (for all designated States except US): CEMEN-
TOS APASCO S.A. DE C.V. IMX/MX]; Campos Eliscos
345-15°, Colonia Chapultepec Polanco, Mexico, D.F. 11560
(MX).

(72) Inventors; and

(75) Inventors/Applicants (for US only): MIDRIQ., César Anato-
lio Garcia [MX/MX]; Catalina Derzell No. 6 Circuito
Dramaturgos, Ciudad satelite, Naucalpan, 53100 (MX).
VAZQUEZ, Nenzil Cotera MX/MX]; Carretera Villaher-
mosa, Escarcega Km. 68.5, Macuspana, TAB 86700 (MX).

ODRIQ eberto Ramos [MX/MX]; Nacajuca 118,
Colonia Prados de Villahermosa, Villahermosa, TAB 86100

(MX).

(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG,
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE,
ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KP, KR, KZ,LC, LK, LR, LS, LT, LU, LV, MD,
MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD,
SE, SG, SI, SK, SL, TJ, T™M, TR, TT, TZ, UA, UG, US,
UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, LS,
MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, AZ,
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE,
CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC,
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA,
GN, GW, ML, MR, NE, SN, TD, TG).

Published
With international search report.

(54) Title: RECOVERY OF HYDROCARBONS IN OIL. WELLS BY INJECTION OF TREATED INERT GASES OBTAINED FORM

THE INDUSTRIAL EFFLUENCE

I 10 /- 20
RAW MATERIALS CRUSHING AND PRE-
LIMESTONE, CLAY HOMOGENIZATION
49 Ve
GRINDING OF RAW MATERIAL
QL /40 10 15
KILN SYSTEM LOW-PRESSURE 120
COz. Ny HIGH-PRESSURE
i ‘ l €O, N,
~— ] 4
NN 140
50 60 150
! b / L WatER _* =\
CEMENT STORING AND DIS-
GRINDING - TRIBUTION: CEMENT

(57) Abstract

The invention describes improvements in the process of recovering hydrocarbons in oil wells by injection of treated inert gases of
one or various industrial effluences comprising the steps of treating the industrial effluence(s) such as those from cement clinker production

by operations appropriate to make the constituents and the parameters
regulating the distribution of different types of gases from their place

of the effluence compatible with the hydrocarbons of the deposit and
of origin.
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Field of the invention

The present invention relates to improvements in the process
of recovering hydrocarbons in o0il wells by injection of
treated inert (gases obtained from industrial effluence.
Particularly it refers to a process of recovering hydrocarbons
in oil wells by injection of treated inert gases obtained from

the process of cement clinker production.

Preceding of the invention

Fossil fuels have successfully been burned in furnaces for a
long time. Nevertheless, the possible reduction or
minimization of air contamination is more and more being
emphasized recently. In this aspect it is known that there is
environmental contamination due to toxic substances.
Environmental contamination also arises from substances or

materials that contribute to the global warming, such as CO;

for example.

011l well production is classified in free-flowing and
artificial production. With the first, hydrocarbons gush to
the outside by natural energy, which can be hydraulic pressure
or the inherent gas pressure of the deposit. Artificial oil
well production or o0il well production by pumping is an
exploitation system applied, if the inherent pressure of the
deposit is not sufficient for the o0il to flow up to the

surface.

In the past, o0il wells, which were not flowing by inherent
energy, were abandoned, thus generally recovering 20% of the
total reserves. With the perfection of the exploitation

methods, however, the recovering of hydrocarbons found in
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these oil deposits was increased. Actually, if an o0il well
stops flowing, artificial exploiting methods are applied such

as pneumatic, mechanical or hydraulic pumping.

Additionally, there exist systems, which improve the recovery
by the injection of natural gas, nitrogen, carbon dioxide or
water into the deposit. These systems proved to considerably
increase the recovery of hydrocarbons at the deposits, making
said recovering process more efficient, additionally
increasing the production capacity of the deposits and
allowing a reasonable exploitation of the o0il resources. On
the other hand, the costs for production and preparation of

said gases are rather considerable.

Prior Art and cross reference to related applications

Hydrocarbon recovery by injection of inert gases is already
known for exhausted o0il wells. The following patents show
endeavors for its realization and as a reference their

specifications are incorporated.

U.S.patent 3,873,238 with the tittle “Method and apparatus for
flowing crude oil from a well” of Johnnie A. Elfarr, granted
on March 25”2 1975 relates to a method and apparatus for
flowing crude oil from wells wherein a fluid is injected into
the oil bearing earth formation for the purpose of reducing
the viscosity of the o0il and causing it to migrate under

induced formation pressure to one or more production wells.

U.S.patent 3,892,270 with the title "Production of
hydrocarbons from underground formations” of Robert H.
Lindquist, granted on July 1°%, 1976 relates to a method for
recovering hydrocarbons by injecting a mixture of oxidizing
gas and steam into a lateral conduit of a hydrocarbon-
containing formation to produce a product gas and, based on
values contained in such gas, controlling the reactions

between mixtures of oxidizing gas and steam and hydrocarbons
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in the formation to optimize the Kilocalories value (BTU) of

the product gas.

In U.S.patent 4,267,885 with the title “Method and apparatus
for optimizing production in a continuous or intermittent gas-
1ift well” of Dorsey W. Sanderford, granted on May 1°°, 1981
the temperature of the fluid is sensed at the wellhead and
used to determine the injection parameter wvalues to optimize
well production. In one embodiment, a process control unit is
programmed according to the inventive method to interpret the
temperature data and to control the gas control valve in order

to optimize production.

U.S.patent 4,025,235 with the title “System for improving oil
well production” of Joseph S. Newbrough, granted on May 24m,
1977 relates to a system utilizing intermittent build-up and
release of gas pressure in the annulus between the casing and
tubing in an o0il well with an inert gas interface between the

gas and the producing fluid.

U.S.patent 4,480,697 with the title ~“Method and apparatus for
converting an oil well to a well with effluent raising by gas
1lift” of Rene F. Goldaniga, Geard Walter, G. W. Wwalter,
Bernard J. P. Glotin and Daniel Gallois, granted on November
Gm, 1984 relates to a method of and apparatus for converting
an 0il well with natural effluent rise to one with gas-1lift of
the effluent column, wherein the oil well has a nipple in the
production tube provided with a stop-groove and smooth bearing

surfaces between which a hydraulic control line comes out.

U.S.patent 4,649,994 with the title “Installation for bringing
hydrocarbon deposits into production with reinjection of
effluents into the deposit or into the well or wells” of
Gerard Chaudot, granted on March 17“2 1987 relates to an
installation for bringing into production hydrocarbon deposits
with reinjection of effluents into the deposit or into the

well or wells and a process for using this installation. Said
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installation comprises at least one sealed casing, the base of
which communicates with the deposit; at least one sealing plug
disposed in the 1lower part of the casing and forming a
capacity; at least one duct for either injecting or removing a
pressurized gas; a condensate injection pipe passing through
the capacity and opening into the base of the casing beyond
said plug, this pipe communicating with the inner volume of
the casing downstream of the plug, as well as with said

capacity through a valve system.

U.S.patent 5,105,889 with the title “Method of production of
formation fluid and device for effecting thereof” of Taimuraz
K. Misikov, Vladimir M. Shaposhnikov and Alexandr P.Skripkin
granted on April 21", 1992 relates to a method of production
of the formation fluid, which is used in wells with a low
formation pressure. The method consists in that the gas is
dissolved in the well from a flow of the formation fluid
forcedly liberated, whereupon the formation fiuid is
transformed into a finely dispersed gas-liquid flow in which
the amount of liberated gas ensures self-1ift of the formation
fluid to the wellhead.

W098/0233A2 with the title “Fluid separation and reinjection
systems for oil wells” of Christopher K.Shaw published on
November 7%, 1997 relates to a fluid separation and
reinjection system for use in a wellbore extending through a
production zone producing an oil/water mixture and a water
reinjection zone, which comprises a tubing disposed within the
wellbore in fluid communication with the production zone
defining an o0il flow channel and in fluid communication with
the water reinjection zone defining a water reinjection

channel.

Neither the references cited above nor the literature to the
best knowledge of the inventors reveal the possibility of

utilizing industrial effluence and in particular inert gases
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from the burning of clinker for the recovery of hydrocarbons

from exhausted o0il wells.

Summary of the invention

aAn object of the present invention is to recover hydrocarbons
from exhausted o0il wells by treated inert gases, which arise
from the effluence (escape or chimney gases) of industrial
waste. The inert gases are mostly composed of nitrogen and

carbon dioxide.

Another object of the present invention is to utilize the
emission gases of the combustion and calcination in production
processes, 1in particular in the processes of the cement

clinker production.

Another object of the present invention is to utilize emission
gases of the combustion of materials such as fossil fuel (oil,
gas and coal) or alternative fuels such as waste tires and

waste wood, etc.

Another object of the invention is the reduction of the

contamination level of cement clinker production processes.

The invention has as additional object the treatment of
combustion gases in order to utilize them in other processes

in which certain of their components are used.

Another object of the invention is to reduce contamination of

cement clinker production.
Description
The present invention relates to improvements in the process

of recovering hydrocarbons in o0il wells. The recovering of

hydrocarbons is realized by the injection of treated inert
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gases of one or various industrial effluences. Actually, the

improvements of the process consist in

- treating the industrial effluence by operations
appropriate to make constituents and parameters such as
for example temperature, concentration, pressure and/or
expenditure of the industrial effluence compatible with
the hydrocarbons of the deposit and

- reguiating the distribution of different types of gases

from their place of origin.

In one embodiment of the invention the industrial effluences
were selected from combustion and/or calcination gases from

production processes.

Some examples for the operations used for the invention are
adsorption, separation of dust, condensation, liquefaction and
distillation, compression and distribution. These operations,
which are known in detail to those who are skilled in the art,
are not described in the present specification for reasons of

simplicity.

The inert gases according to the invention comprise a mixture
of N, and CO, with a percentage of 75 to 85 and 15 to 25%, such

that the sum results in 100%.

It has been found that in order to make the constituents

compatible it 1is particularly advantageous to augment the
concentration of N, in the injection gases taking a part of

the air coming from the chimney.

By the present invention it is possible to recycle water and

oxygen.

Surprisingly it was found that by the present invention the

contamination of the cement clinker production was reduced.
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Short description of the drawings

A number of objects of the invention have been mentioned
above. Other objects and advantages of the invention will
appear according to the progress of the invention by taking
into account the following drawings, in which an example of
the best way of the invention 1is illustrated. Taking into

account the figures of the drawings

Fig.l is a schematic diagram of the process according to
the present invention, which includes both the cement

process and the process of the oil deposit and
Fig.2 1is a schematic diagram of the conditioning of the
combustion gases in the cement process for the injection

into the o0il deposit.

Detailed description of the drawings

With reference to the figures a first embodiment is shown in
Fig.1l and Fig.2. The invention follows the part of the cement
process, where as raw materials limestone and clay are fed
(10) to a step o0f crushing and prehomogenization (20)
whereupon follows a step of grinding the raw material (30).
The ground raw material is supplied to a kiln system (40),
wherefrom it is proceeded on the one hand to cement grinding
(50) and thereupon to storage and distribution of the cement
(60). On the other hand 1low-pressure CO; and N, (110) as

effluence pass through a compressor (115) in order to produce
high-pressure CO, and N, (120) for supplying them to the oil
deposit, in which the gas phases (130), o0il (140) and water
(150) are found.

As is illustrated in Fig.2 the conditioning of the gases in
the cement process comprises in a particular embodiment a step

of existing dedusting, a step of additional dust removal, a
step of condensation, wherefrom H,0, HCl, SO, are recycled, a
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step of liquefaction and distillation with CO, and O,, which

can Dbe recycled and a final step of compression and
distribution of N, and CO,. This structure or configuration is

preferred for the present application but may not be necessary

for other applications.

Description of an example including the best mode of the

invention

The demand for inert gases for recovering hydrocarbons in the
0il deposits in the region of the south of Mexico is
approximately 16 million m’/day (564 million cubic feet/day).
This volume being regquired a net of distribution ducts is
envisaged from various potential sources in order to inject
gases into the o0il deposits considering the gas-producing
sources near the oil deposits having supplying potential. The

potential sources are shown in table 1.

Table 1: Potential sources of gas injection into oil deposit

in the Southeast region.

Sources Inert gas Ntcfd Nemd %

Apasco, CO,, N, 148 344 4 200 000 26
Mucaspana

Campo Carmito CO,y 80 000 2 264 000 14
Petroquimicas CO, 100 000 2 830 000 18
Apasco, Orizaba | CO2 N, 235 656 6 669 065 42
Total potential 564 000 15 961 200 100

Ntcfd: Normalized (0°C, 1 atm) thousand cubic feet per day;

Nemd: Normalized (0°C, 1 atm) cubic meter per day

The table shown above indicates the total distribution of the

injection gases required for all oil deposits in the Southeast
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0il exploiting region with the supply of a number of near

sources producing inert gases.

It should be evident, that the requirements of the inert gases
will vary from one oil deposit to another, the parameters like
pressure and temperature of the gas supply will  have to be
considered and that the distribution of the producing sources
of different types of gases will be a function of the
compatibility of these gases with the hydrocarbons of the
deposit. '

A number of details of the invention can be changed without
going beyond the scope of the invention. Additionally, the
above description of the preferred embodiment of the invention
and the best way for carrying out the invention 1is proposed
merely for the intention of illustration and not for the
intention of limitation. The invention is defined only by its

claims.
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Claims:

1. Improvements in the process of recovering hydrocarbons in
o0il wells by injection of treated inert gases of one or
various industrial effluences comprising the steps of treating
the industrial effluence(s) by operations appropriate to make
the constituents and the parameters of the effluence
compatible with the hydrocarbons of the deposit and regulating
the distribution of diffe:ent types of gases from their place

of origin.

2. Improvements in the process of recovering hydrocarbons in
0il wells according to claim 1, characterized in that
combustion and/or calcination gases from production processes

are selected as industrial effluence.

3. Improvements in the process of recovering hydrocarbons in
0il wells according to claim 1 or 2, characterized in that the
parameters for making the industrial effluence compatible are

temperature, concentration, pressure and expenditure.

4. Improvements in the process of recovering hydrocarbons in
0il wells according to any one of claims 1 to 3, characterized
in that appropfiate operations are applied: adsorption,
separation of dusts, condensation, ligquefaction, and

distillation, compression and distribution.

5. Improvements in the process of recovering hydrocarbons in
0il wells according to any one of claims 1 to 4, characterized

in that the inert gases comprise a mixture of CO2 and N2.

6. Improvements in the process of recovering hydrocarbons in
0il wells according to any one of claims 1 to 5, characterized

in that water and oxygen are recycled.

7. Improvements in the process of recovering hydrocarbons in’

0il wells according to claim 6, characterized in that a
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percentage of N2 and C02 of 75 to 85 and 15 to 25%,
respectively, is obtained, such that the sum of both results
in 100%.

8. Improvements in the process of recovering hydrocarbons in
0il wells according to any one of claims 1 to 7, characterized
in that part of the air coming from the chimney is taken in
order to augment the concentration of N2 of the injection

gases.

9. Improvements in the process of recovering hydrocarbons in
oil wells according to any one of claims 1 to 8, characterized
in that the emission gases of the combustion of materials
selected from the group consisting of fossil fuel (oil, gas
and coal) or alternative fuels as waste tires and waste wood,

etc. and combinations thereof are used.

10. Method for reducing the contamination in the cement
clinker production, characterized in that the effluence coming
from combustion and/or calcining gases is treated by
appropriate operations in order to make the constituents and
their parameters compatible for utilizing them for recovering

hydrocarbons in o0il wells.
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for the purposes of: - - States the United States of America of Americii only

This person is applicant - . all desigaated . all designuted States excepl the United States the Stues indicuted in
D D Gthc Supplemental Box

BoxNo.HII FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and address: (Family name !u!lowed by given name; for a legal entiry. full official designation.
The address must include postal and name of country. couniry of the address indicated in this This person is:

Box is the applicant’s State (that is. country) of residencé if no State of residence is indicated below.)
D applicantonly

VIDRIO César Anatolio Garcia

Ciudad Satelite, C.P. 53100

Catalina Derzell No. 6 Circuito Dramaturgos [X] appticant and inventor

Naucalpan D inventor only (If this check-box
% . is marked, dv not fill in below.)
Mexico
State (thar is.country) of nationality: State (shat is, country) of residence:

MX MX
This person is applicant all designated all designated Suates excepl the United States the States indicated in
for the purposes of: E] States the United States of America of America only [:] the S:pplcnxn(:l Box

m Further applicants and/or (further) inventors arc indicated on a continuation sheet.

Box No.IV  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

of the applicant(s) before the competent Intemnational Authoritics as:

The person identified below is hereby/has been appointed to act on behalf D agent D common rcbrcﬁcmalivc

Name and address:  (Familvname ollowed by given name: for a legal entity. full uiii -ial designation. | Telephone No.
(nu address n{u.rr inclu&iwsml code {nd naﬁxc of caqu_v. ‘ 8
+43-1-5332504

Haf fner Thomas M. facsimile No
Schottengasse 3a ' '
+43-1-5339250

A-1014 Vienna, AT
Teleprinter No.

space above is uscd instcad to indicatc a special address ta which carespondence should be sent.

Adress for correspondence: Mark this check-box where no agent or common representative isfhas been appointed and the

Form PCT/RO/101 (first sheet) (July 1998: reprint January 1999) See Notes Lo the requesi form
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FURTHER ALPLI CFANTITN ANDOR (FURTHER) INVEN'IY IS

If wanc of the follusing curh-boyes is used, this sheet should not be included in the request.

VAZQUEZ Denzil Cotera
Carretera Villahermose,
C.P. 86700 Macuspana
Tabasco

Mexico

Tius poesenias]

D applcantoaiy
applicant and inventor

Escarcega Km.

inventor only (If dhis check-box
is marked. du am fill in below.)

State (15af ix. ety of aationaliiy:

MX

State (i is. cosnrey) of resadence:

MX

This person is applicant

for the purposes of: ) States

all designated

the Ntites indicated in

&] the Unuted States
of Anenca oaly the Supplementsd Box

D il desizaated Sates enept

the United States of Amenca

B is the opplicant’s Stote (that is, coun
RODRIQUEZ Heberto Ramos

C.P. 86100 Villahermosa

Tabasco
Mexico

Name and address: (Family name fullowed by giv
T acidress must include postal conle and acmc of country. :
trv} of residencé if no Stuic of 165

Nacajuca 118, Col. Prados de Villahermosa

-en namc;_for o legal entity, Sull afficial desigugtion.
Tae cowmtire of the addrcss indicated in this

deace is indicated below.) This person is:

D applicantonly
applicant and inventor

inventor only (If this check-bax
is marked. do am fill in beluw.)

State (that is, couniry) of nationality:

Statc (that is, countey) of cesidence:

for the purposes of: States

MX MX
This person is applicant all designated all desigaated Sttes except the United Sttes the States indicated in
e re [j e the United States of Amrica of Amcrica only the Supplemental Box

Thic address must include postal ¢

Namic and address: { Family "a'gfef‘gﬂ?ﬂ. f’c‘ oK["cf:,:c 'm.,:;

Bux is the applicant’s State (that is. country) of residencé if no

for a fegal entity. full ufficial designation.
couniry of the address indicated in this

State of résidence is indicated below.} This person is:

D applicantonly

D applicant and inventor

U

inventor only (If this check-box
is marked, do aot fill in below.)

State (that is. countrv)’ of nationality:

State (that is. couniry) of resideace:

This person is applicant
for the purposes of: .

D all designated
Sates

the States indicated in

the United States
the Supplementai Box

all designated States except D
of Americs only

the United Stuates of Amenca

The address must include posial ¢

Name and address: (Family narg‘e,[olloutd by given name; fora legal entity, full official designation.
e and namé of couniry.
Box is the applicant’s State (that is, country) of residence if no Stare g

This person is:
D applicantonly

D applicant and tnventor

O

e country of the address indicated in this
7r¢:idcnc¢ is indicated below.)

inventor oaly (If this check-box
is marked. do not fill in below.)

State (that is, country) of nationality:

State (that is. country) of residence:

This person is applicant
for the purposes of:

atl designatcd
Sdates

ie States indicated in

the United Sustex
the Supplementat Box

all designited States except ¢
of Americu only

the United Stutes of America

U ]

D Further applicants and/ur {further) inventors are indicated on another cantinuation sheet.

Form PCT/ROTOL (cantinaation sheet) (uly OO reprimt Januaty 1o
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ffon Na V' DESICNATION OF STATES
The fdiowing dosignations are herehy made under Rule 4.9(a) (mard rne upplicaidde check-hoves: at feust one must be markedy:
Reginnal Patent
B AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesatha, MW Malawi. SH Sudan, SZ Swaziland, UG Uganda,
7\ Zimbahwe, and any other State which is a Contracting State of the farare I'rotocol and of the PCT
R ra Eurasian Pateat: AM Amienia, AZ Azerbaijan, BY Belarus. KG Kyrgyesian, KZ Kazakhstan, MD Republic of
NMoldova, RU Russian Federation, 13 Tajikistan, T Turkmemstan, and any other State which is a Contracting State
of the Lurasian Patent Convention and of the PCT -
K Er Europcaa Patent: AT Auslgia. BE Belgium, CH and LI Switzerland and Licchtenstein, CY Cyprus. DE Germany,
0K Denmark, ES Spain, Fi Finland, FR France, GB United Kingdom,. GR Greece, [E Ireland, IT Italy, LU Luxembourg,
MC Monaco, NL Netherdands, PT Portugal, SE Sweden, and any other State which isaContracting State of the European
Patent Convention and of the PCT
K OA OAriratcat: BF Burkina Faso, BS Benin, CF Central African Republic, CG Congo, CI Cote d'Ivaire, CM Camcroon,
G A Gabon, GN Guinca, GW Guinca-Bissau, ML Mali, MR Mauritania. NE Niger, SN Sencgal, 'TD Chad, TG Togo, and
any other State which is a member State of OAPE and a Comracting State of the PCT @ orir lind of prosection or treamacnt
B Ty 7 7 T R TP
National Patent (i other kind of proteciion or treatment desired, specify on dotted linc).
B AL Albania ... i LS Lesotho .. ... e
B AM Anmenia L LT Lithuania
Bl AT AUSHIZ ... B LU Luxembourg
AU Australid . ..o et A LV Latvia
] AZ Azerhaijan MD RepublicofMoldova .......................
[ Ba Bosnis and Herzegovina . ... ..., MG Madagascar ... ... ... i
K1 86 Barbados MK The former Yugoslav Republic of Macedonia
B BG BuUlgarid ...l iiiiiiies e
B B8R Bmzil ..... @ttt @ MN Moagolia
B BY Belarus .. ..ot B MWNMalawi ...
1 CA Canada DI MX MCXICO .. .iuniiiiiiiieieiiiaetrcnncannnn
(K Cliand LI Switzerfandand Liechtenstein [ NO Norway
Bl CN China ...ooiniiiiiiaieiiriennannnnns B NZ NewZealand ......oiiiiiniiiinnnennnenn.
B CUCuba ...ooniiieiananinnnns U B PL Poland ... .oonuriniaiiiiiiiiiiiean s
) CZ CzechRepublic .......... Creeaereaane 3 PT Portugal .........ciiiiiiuimiieiiinennnn..
8 DE Germany........eovennn P e . - [ RO Romania 7 o
[ DK Deamark .. ..oceunnntiniianaaananoenen RU Russian Federation .......... i
X EE Estonia ..........coiiomieaiiiianonnn I SD Sudan
[ ES Spain ....ooeuiinceracernccnnccnnannnns [ SE Sweden
B FU Finland .. ...ooiiiiiiiineaiaenn Gd SG Ssingapore
@ GB United Kingdom B Sl Slovenia .....cocvviiiieriaeneinananaannnns
& GD Grenada SK Slovakia ......uovrniiiniienenioanennens
GE GEOMBia . - eeeveeeansananonsnnanansas [ SL SierraLeone '
B GH Ghana.......ovenirneii e TJ Tajikistan ............. e .
@ GM Gambia 3 TM Turkmenistan ........ccieeeeieiuiennnanen.
HR Croatia . . .cvveevecesnnnsnnnanananaannns TR TUTKEY - oieieeciiiieaeeeieeennnnnanns
Kl HU Hungary ......ccveeeenaecnnennnnnnnns TT Trinidadand Tobago ..............ccuan..
X1 ID Indonesia ) EEH UA Ukraine ......ociiiiiiiiieenenanninnnnn.
B IL Istael ... .. UG Uganda ..........cevvrvanannnnannsncann,
B OIN India....ooiniiiiiiiiei e Pl US UnitedStatesof America....................
3 IS Iceland et tiaiie ittt e
JP JaPan ...t B UZ Uzbekistan ..........coeinieinaniii....
@ KE KENya.....oeeueeimaseannnanamuanens VN VietNam .. ...ooooioii
K] KG Kyrgyzstan .. .......ooieenoncnoanannn. [ YU Yugoslavia ............ e
KP Democratic People’s Republic of Korea’ .. B4 ZW Zimbabwe .. ... .o
------------------------------------ Check-boxes reserved for designating States (for the p: es of
B3 KR RepublicofKorea .............ccovonnn a national patent) which have become party to the ?’%saﬁer
KZ Kazakhstan . ... ... .. .. iiuiireaanns issuance of this sheet:
LC Saint Lucia AE United Arab Emirates  {XJCR.Costg Rica
LK SriLanka ® ZA South Africa. ... ... .. X).0M .Domifiica
@ LR Liberia TIZ United.Republic.of.Tanzania-
Precautionary Designation Statement: In addition (o the designations made above, the applicant also makes under Rule 4.9(b) all other
designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded
from the scope of this statement. The applicant declares that those additional designations are subjcct to confirmation and that any
designation which is not confinned before the expiration of 15 moaths from the priority date is to be regarded as withdrawn by the applicant
a the expiration of that time Yimit. (Confirmation of a designation consists of the Jling of o notice specifving that designation and the pavment of
the designation and confirmation fees. Confirnuation must reach the receiving Office within the 13-month time limit)

Form PCT/RO 101 (sccond sheet) (January 1999)
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HRox Na. VI PRIORITY CLAIM D Funher priority claims are indicated in the Supplanental Box,

Filing date . llflumbc‘nj ) Where earlicr application is:
i icati of ca cat - —— - — - -
ol; fl::-;:;u aml?;;)ﬂ rlicr apphication aational application: | regional application:* | intemational application:

A A country regional Office recciving Office

e 1)

(07.12.98)

07 December 19981 9810320 Mexico

wean(2)

item (3) )

D The receiving Office is requested 10 prepare and transmit to the lntemational Burcau a certified copy
of the carlicr spplication(s) (only if the earlicr application was filed with the Office which for the -
purpases of the present international application is the receiving Office} identified above as item(s):

« Where the eardier application & an ARIPO application, i is A to indi llohtSuTe-nc-udBuxmlmslmcc e ta the Paris
Comvewdion for the Prolection of Industriol Pruperty for which that arf::r application was filed (Rule 4.10(h)(iiy). See Sup;.'l::l;m’? 'B"m:a “h

Box Na. Vi1 INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Authority (ISA) | Request to use results of earlier scarch; reference to that scarch (ifan eurtier
(if iwa or more International Searching Autharities are | scarch has been carried out by or cequested from the Intcrnational Scarchiag Autharity):

comspeicnt 1o carry out the intermational search. indicare
the Authority chosen: the two-lctter code eay be used). | Date (doy/manthiyeur) Number

ISA / EP

Couitry (o regivusl Officel

Box No. VIl CHECK LIST; LANGUAGE OF FILING

Eduardo Kretschn
Vicepresident

i /

Jacdues Bourgon
Vicepresident

This intermational application contains | This international application is accompanied by the item(s) marked below:
tie following aumber of sheets: . )
1. 8 fee calculation sheet

request ; 4 2 te signed power of atto
description {excluding . - [ separate signed po mey
sequence listing part) . 9 3. {7 copy of general power of attorey, reference number, if any:
claims : 2 4. [J statement explaining lack of signature
abstract 01 5. ] priority document(s) identified in Box No. VI as items): <1
drawings 2 6. [ transtation of intcmational application into (language):
sc;;ucnc.epiézti‘ﬂs part ’ . 7. [J separate indications conceming deposited microorganism or other biological material
of descri HEN

o 8. [J aucleotide and/or amino acid sequence listing in comp readable form
Total numberof sheets : 18 9. [ other Gpecify):
Figure of the drawings which Language of filing of the .
should accompany the abstract: intemational application: english
Box No.IX SIGNATURE OF APPLICANTOR AGENT /A
wamwmdzmzofwmwwwmaw signs (if such capacity is mol obvious from reading the requesi).

Vidrio

2. Drawings:

[:I received:

‘ Date of actual receipt of the purported
intemational application:
3. Corrected date of actual receipt duc to later but
timely received papers or drawings completing
the purported international application:

4. Date of timely receipt of the cequired ant cved:
cotections under Article 11(2): D received:
S. Intemational Searching Authority 6. Teansmittal of search copy dela;
(if two or more are competent): ISA / D until search fec is paid. py delayed

For Intemational Bureau use anly

Datc of receipt of the record copy
by the lntemationat Burcau:

Form PCT/RO/10t (last sheet) (July 1998; ; ecprint January 1999) Sce Notes to the request form
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PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT
(PCT Article 36 and Rule 70)

Applicant's or agent's file reference See Notification of Transmittal of Interational

36473 FOR FURTHER ACTION  preliminary Examination Report (Form PCT/IPEA/416)
Interational application No. Intemnational filing date (day/month/year) Priority date (day/month/year)
PCT/IB99/01843 19/11/1999 07/12/1998

International Patent Classification (IPC) or national classification and IPC

C04B7/36

Applicant

CEMENTOS APASCO S.A.DEC.V. etal.

1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority
and is transmitted to the applicant according to Article 36.

2. This REPORT consists of a total of 6 sheets, including this cover sheet.

This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

These annexes consist of a total of 2 sheets.

3. This report contains indications relating to the following items:

I X Basis of the report
i O Priority
1 O Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
tv. B Lack of unity of invention
v R Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and explanations suporting such statement
vi O cCertain documents cited
Vil 0 cCertain defects in the international application
vil & Certain observations on the international application
Date of submission of the demand Date of completion of this report .
04/07/2000 25-01-3001
Name and mailing address of the intemational Authorized officer
preliminary examining authority:
———_ European Patent Office
Q D-80298 Munich . Fortunati, T
Tel. +49 89 2399 - 0 Tx: 523656 epmu d
Fax: +49 89 2399 - 4465 Telephone No. +49 89 2399 8561

Form PCT/IPEA/409 (cover sheet) (January 1994)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/IB99/01843

I. Basis of the report

1. This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in
response to an invitation under Article 14 are referred to in this report as “originally filed” and are not annexed to
the report since they do not contain amendments (Rules 70.16 and 70.17).).

Description, pages:

1-9 as originally filed
Claims, No.:
1-9 with telefax of 07/12/2000

Drawings, sheets:

1/2,2/2 as originally filed

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the
language in which the international application was filed, unless otherwise indicated under this item.

These elements were available or furnished to this Authority in the following language: , which is:

O the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)).
O the language of publication of the international application (under Rule 48.3(b)).

O the language of a translation furnished for the purposes of international preliminary examination (under Rule
55.2 and/or 55.3).

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the
international preliminary examination was carried out on the basis of the sequence listing:

contained in the international application in written form.

filed together with the international application in computer readable form.
furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readable form.

The statement that the subsequently furnished written séquence listing does not go beyond the disclosure in
the international application as filed has been furnished.

O O0O0oo0oad

The statement that the information recorded in computer readable form is identical to the written sequence
listing has been furnished.

4. The amendments have resuited in the cancellation of:

O the description, pages:
O the claims, Nos.:

Form PCT/IPEA/409 (Boxes |-VIII, Sheet 1) (July 1998)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/IB99/01843

O the drawings, sheets:

5. [0 This report has been established as if (some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as filed (Rule 70.2(c)):

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this
report.) ’

6. Additional observations, if necessary:

IV. Lack of unity of invention

1. In response to the invitation to restrict or pay additional fees the applicant has:
O restricted the claims.

paid additional fees.

paid additional fees under protest.

neither restricted nor paid additional fees.

X 0O 0O A

This Authority found that the requirement of unity of invention is not complied and chose, according to Rule
68.1, not to invite the applicant to restrict or pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2and 13.3is
8 complied with.

X not complied with for the following reasons:
see separate sheet

4. Consequently, the following parts of the international application were the subject of international prelirriinary
examination in establishing this report:

X all parts.

[0 the parts relating to claims Nos. .

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-7,9
No: Claims 8

Inventive step (IS) Yes: Claims 1-7,9
No: Claims

Form PCT/IPEA/409 (Boxes i-VIII, Sheet 2) (July 1998)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/IB99/01843

Industrial applicability (IA}  Yes: Claims 1-9
No: Claims

2. Citations and explanations
see separate sheet

VIIl. Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:
see separate sheet

Form PCY/IPEA/409 (Boxes |-Vill, Sheet 3) (July 1998)
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EXAMINATION REPORT - SEPARATE SHEET

1)

2)

2.1)

3)

3.1)

4)

4.1)

Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1897) qjlf'

Reference is made to the following documents:

D1: US-A-4 113 017 (HITZMAN DONALD O) 12 September 1978 (1978-09-12)

D2: US-A-5 439 054 (VOLZ JR RICHARD F ET AL) 8 August 1995 (1995-08-08)

D3: US-A-4 313 500 (JOHNSON JR JAMES S ET AL) 2 February 1982 (1982-
02-02)

D4: US-A-4 713 185 (HOWARD JOHN ET AL) 15 December 1987 (1987-12-15)

D5: DE 195 11 304 A (GRAF EPE GMBH) 2 October 1996 (1996-10-02)

D6: US-A-5219 544 (KUPPER DETLEV ET AL) 15 June 1993 (1993-06-15)

Regarding section Vil

The formulation “ ... compatible for utilizing them for recovering hydrocarbons in
oil wells. “ ( see claim 8 of the ‘application, the last two lines ) is not clear. This
formulation “ ... compatible for utilizing them for recovering hydrocarbons in oil
wells. ¢ is a use-feature and not a process-feature. Claim 8 of the application is a
process-claim and not a use-claim. This formulation can be maintained in claim 8.
However, it does not limit the scope of protection of claim 8 because claim 8 is a
process-claim and not a use-claim. In other words, it is just as if this formulation

“were not indicated in claim 8. On the contrary, the formulation “ ... compatible with

the hydrocarbons of the deposit and that the treated inert gases are injected into
the oil well. “ ( see claim 9 of the application, the last three lines ) is expressed as
a process-feature. This formulation of claim 9 would be acceptable for claim 8.

Regarding section |V:

The present application is not unitary. In fact , process-claim 1 refers to a process
for recovering hydrocarbons in oil wells whereas process-claim 8 refers to a
process for reducing the contamination in the cement clinker production. It is not
evident what is the common inventive concept linking the two claims.

Regarding section V:

Claim 1 of the present application is considered as new and inventive with respect
to document D1 for the following reasons:

bty

(B



INTERNATIONAL PRELIMINARY International application No. PCT/IB99/01843
EXAMINATION REPORT - SEPARATE SHEET

The document D1 does not disclose that inert gases are being used for recovering
hydrocarbons in oil wells. The document D1 merely describes the use of gases
obtained by a partial combustion, which means that these gases are reactive as,
e.g., CO. The reactive gases like CO are oxidized to CO2, whereby a respective
reduction takes place in the oil well. Thus the document D1 does not disclose the
use of inert gases nor the use of industrial effluences.

4.2) Independent claim 8 is not considered as new for the following reasons:

Claim 8 is not clear and not unitary for the reasons indicated in sections |V and
VIIl above. Moreover, claim 8 is not new with respect to document D6. In fact,
document D6 describes a process for reducing the contamination in the cement
clinker production, such a process based on an adsorption step in order to treat
the effluent gases and obtain an inert gas. As indicated in section 2.1) above, the
formulation “ ... compatible for utilizing them for recovering hydrocarbons in oil
wells. “ of claim 8 of the application cannot limit the scope of claim 8 and cannot
be used to distinguish claim 8 of the application from the teaching of D6.

4.3) Itis not evident why independent process-claim 8 has not been formulated as a
claim dependent on claim 1. In fact, the only additional feature of claim 8 with
respect to claim 1 resides in the fact that claim 8 further specifies that the
effluences come from the combustion and/or calcining gases of the cement clinker '
production. On the contrary, claim 1 merely refers to “ industrial effluences “ and
does not specify the kind of chemical process, production or plant from which
these effluences come. As a consequence, claim 8 could have been formulated
as a dependent claim of the following type:

“ A process according to claim 1, characterized in that the industrial effluences
are the combustion and/or calcining gases of a cement clinker production “.

4.4) Documents D2 to D5 are background documents and are not considered as
relevant.

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997)
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P‘NT COOPERATION TREA'.

From the INTERNATIONAL BUREAU

PCT To:
NOTIFICATION OF ELECTION Assistant Commissioner for Patents
United States Patent and Trademark
{PCT Rule 61.2) Office
Box PCT

Washington, D.C.20231
ETATS-UNIS D'AMERIQUE

Date of mailing (day/month/year)
11 August 2000 (1 1 .08.00) in its capacity as elected Office
International application No. Applicant's or agent's file reference
PCT/I1B99/01843 36473
International filing date (day/month/year) Priority date (day/month/year)
19 November 1999 (19.11.99) 07 December 1998 (07.12.98)
Applicant

VIDRIO, César Anatolio Garcia et al

1. The designated Office is hereby notified of its election made:

in the demand filed with the International Preliminary Examining Authority on:
04 July 2000 (04.07.00)

I:l in a notice effecting later election filed with the international Bureau on:

2. The election was
I:I was not

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under
Rule 32.2(b).

Authorized officer
The International Bureau of WIPO ©

34, chemin des Colombettes Olivia RANAIVOJAONA
1211 Geneva 20, Switzerland

Facsimile No.: (41-22) 740.14.35 Telephone No.: (41-22) 338.83.38
Form PCT/IB/331 (July 1992) 189201843




.ENT COOPERATION TREATY .

PCT

INTERNATIONAL SEARCH REPORT

MY

(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Notification of Transmittal of International Search Report
(Form PCT/ISA/220) as well as. where applicable. item 5 below.

36473 ACTION

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)

PCT/1IB 99/ 01843 19/11/1999 07/12/1998

Applicant

CEMENTOS APASCO S.A. DE C.V. et al.

This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This International Search Report consists of a total of 4 sheets.
It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of the international application in the
language in which it was filed, unless otherwise indicated under this item.
the international search was carried out on the basis of a translation of the international application furnished to this
Authority (Rule 23.1(b)).

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search
was carried out on the basis of the sequence listing :

contained in the international application in written form.

filed together with the international application in computer readable form.
furnished subsequently to this Authority in written form.

furnished subsequently to this Authority in computer readble form.

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the
international application as filed has been furnished.

the statement that the information recorded in computer readable form is identical to the written sequence listing has been
furnished

Certain claims were found unsearchable (See Box |).

DU O 0bdoo

Unity of invention is lacking (see Box II).

4. With regard to the title,
D the text is approved as submitted by the applicant.
the text has been established by this Authority to read as follows:

RECOVERY OF HYDROCARBONS IN OIL WELLS BY INJECTION OF TREATED INERT GASES
OBTAINED FROM THE INDUSTRIAL EFFLUENCE

5. With regard to the abstract,

[[] thetextis approved as submitted by the applicant.

D_(] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box lIl. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. The figure of the drawings to be published with the abstract is Figure No. |
[:I as suggested by the applicant. |:] None of thetigures.
m because the applicant failed to suggest a figure.
D because this figure better characterizes the invention.
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Box lli TEXT OF THE ABSTRACT (Continuation of item 5 of the first sheet)

Jine 4, insert ",such as those from cement clinker production,” after
"effluence(s)"
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Claims:
¢ .
1. A process for recover:.ng hydroca bons in oil wells by
injection of treated :Lnert gases /characterized in that
industrial’ effluences are subjecfed to one or more of
(/? adsorption, separat:.on ‘of dusts, ondensation, ligquefaction,
distillat;ion "‘and ' compressio . and “that . tempexrature,
concentration, pressure and/or enditure of the industrial
( effluences are adjusted in orxrd¢r to obtain treated inert gases
3 compatible with the hydrocarb of the deposit. ’

claim 1, characterized in_. that
ion gases from production processes
effluence. '

in 2. A process according

5
&
s

3
P
=

combustion and/or calcins
are selected as industri

A,

[l
m

3. A process according/to c¢laim 1 or 2, characterized in. that
the treated imert gaseg comprise a mixture of CO; and N;.

4. A process according tof claim 1, 2 or 3, characterized in
that water and oxygen are fecycled.

5. A process according o claim 3 or 4, characterized in that a
percentage of N; .ahd CO; of ‘75 to 85 and 15 to 25%,

respectively, is obtafned, such that the sum of both results in
25 100%.

ording ‘to any one of claims 1 to 5,
t part of the air coming from the chimney is
o augment- the concentration of N; of the

6. A process ac
characterized in
taken in order
30 injection gases.

7. A process/ according to any. one of claims 1 to 6,
characterized /Ain that the émission gases of the combustcion of
materials selected from the group comsisting of fossil fuel

35 (0il, gas ¥4 coal) or alternmative fuels as waste tires and
waste wood, gte. and combinations thereof are used.
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»

8. A proces for reducing the contaml 'tlon in« the cement cllnker
production, characterized in that the effluences -coming from
" combustion and/or calcinmng gases/are subjected to .one or more
of adsorption. separatlon of- dus s, condensation, .ligquefaction,
d;stlllatlon and ~compres’ on Vand' that _temperatﬁre,
concentratzon. pressure and/o expenditure of the effluences are
adjusted in order to obtain/treated inert gases compatlble for
utilizing them for recoverjmg hydrocarbons in oil wells,

10 9. Use of rndustrlal effl ences for recovering hydrocarbons in
oil wells characterzzed n that the industrial effluences are
subjected to one or more of adsorption, separation of dusts,
condeﬁsation, ligquefaction, i illation and compression and
that temperature, concent ation, pPressure and/or expenditure of

15 the :Lndustr:.al effluen S ¢ adjusted in order to obtain

" treated inert gases compatible with the’ hydrocarbons of :the
deposit and .that the treated inert gases are Lngeoted into the

oil well, ) - -
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